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About This Report

This report documents the proceedings of a 
regional conference and poster session, co-
hosted by the Community College Undergraduate 
Research Initiative (CCURI) and Bio-Link from 
November 20-23rd, 2014 at Gaston College in 
Charlotte, North Carolina. The report includes 
highlights from presentations made by CCURI and 
Bio-Link partner colleges about best practices and 
model approaches in their undergraduate research 
programs. It also features community college 
student voices. Students describe the impact that 
conducting undergraduate research has had on 
their education and how it has influenced their 
career goals.

Recommendations are proposed regarding next 
steps that CCURI and Bio-Link could pursue 
together in promoting a broader adoption or 
scaling of undergraduate research programs at 
community colleges across the country.  

Any opinions, findings, conclusions or 
recommendations expressed in this report are 
those of the author and the individuals quoted 
and do not necessarily reflect the views of the 
National Science Foundation (NSF.)
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When CCURI Executive Director James Hewlett was asked about 
the significance of a CCURI student winning the student poster 
session competition at a recent American Chemical Society 
conference, he replied: 
 
What it shows is that not only is it possible to do great research 
at two year colleges, but it may mean that we do it even better 
than four year schools. Why? Because we do it by fully engaging 
the faculty member and student in the research process. When 
everyone is fully engaged the level of sophistication of the research 
projects is much higher, which is evidenced by the fact that these 
students won this award.

James Hewlett, Executive Director and PI, CCURI
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So why are CCURI and Bio-Link collaborating with 
each other?  As Dr. Linnea Fletcher, Biotechnology 
Department Chair at Austin Community College 
and Bio-Link Co-PI said during the regional 
conference, “There is a clear connection between 
community college undergraduate research 
programs and biotechnology workforce education 
programs.  Everything that students need to 
learn to be successful in a job, for example in a 
science lab, they learn in the biotechnology work 
experience and workforce education programs 

that have been developed 
at approximately 100 
community colleges in the 
national Bio-Link network.  
Similarly, students involved 
in undergraduate research at 
the 38 community colleges 
in the CCURI network learn 
these same skills, and even 
more, which makes them 
highly employable.” 
Over three days the 
attendees of the CCURI 
Regional Conference and 
Poster Session, co-hosted 
by Bio-Link, accomplished 
the following:

• Showcased the undergraduate research of 
both CCURI and Bio-Link students in poster 
sessions, student presentations and conference 
sessions.

• Highlighted various models that community 
college leaders have developed to promote 
undergraduate research opportunities for 
students and learned more about how these 
programs are implemented.

• Documented best practices from CCURI 
and Bio-Link member colleges so that other 
educational institutions can more easily 
establish similar undergraduate research 
initiatives.

The Community College Undergraduate Research 
Initiative (CCURI) Regional Conference and Poster 
Session was held at Gaston College in Charlotte, 
North Carolina from November 20 – 23, 2014.  
The conference was co-hosted by CCURI and 
Bio-Link.  This first of its kind joint convening of 
the CCURI and Bio-Link networks provided the 
opportunity for members of both organizations 
to share best practices related to designing and 
implementing undergraduate research programs 
at community colleges.

The purpose of CCURI is to enhance student 
learning and the Science, Technology, Engineering 
and Math (STEM) pipeline in this country through 
engaging community college faculty and students 
in undergraduate research.  CCURI believes that 
what Aristotle said about learning remains true 
today: “What we have to learn to do, we learn by 
doing.”
Bio-Link’s mission is to strengthen and expand 
biotechnology technician education at community 
and technical colleges throughout the nation.  Bio-
Link seeks to increase the number and diversity 
of well-trained technicians in the workforce, meet 
the needs of industry for appropriately trained 
technicians, and help community colleges develop 
effective educational practices.

Executive Summary

Robert Hatherill
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At the conclusion of the meeting, attendees 
were asked what ideas they had for future 
collaborations and networking opportunities 
between Bio-Link and CCURI.  Some of the ideas 
suggested are below:
• Assist Bio-Link member colleges with 

establishing undergraduate research programs, 
leveraging the experiences of pioneering Bio-
Link colleges like Austin Community College, 
Del Mar College, and Tulsa Community College.  
These colleges as well as CCURI can provide 
support to community colleges interested in 
joining the CCURI network.

• Track what happens to the CCURI and Bio-Link 
students who have engaged in undergraduate 
research after graduation from community 
college.  This will enable both networks to better 
document the outcomes of these programs and 
measure the impact that CCURI and Bio-Link 
have had regarding student success.

Where Do We Go From Here?  
Sustainability and Networking 

• Invite industry/employer representatives to future 
regional conferences.  Students will benefit by 
interacting with employers and receiving feedback 
on their research projects.   Also industry/employer 
representatives may have an interest in supporting 
CCURI since undergraduate research experiences 
lead to student recruitment into biotechnology and 
other STEM programs.

• Invite four-year universities to regional conferences 
for recruiting purposes.  CCURI and Bio-Link 
students can meet with university faculty and find 
out more about the research opportunities offered 
by various institutions and learn about possible 
scholarship opportunities. 

• Offer professional skills workshops for CCURI and 
Bio-Link students at future regional conferences 
so students can keep improving their skills. 
For example, workshops on resume writing, 
research skills, and presentation skills.  Other 
organizations/conferences (i.e. the American 
Society for Microbiology and the Annual Biomedical 
Research Conference for Minority Students) provide 
workshops for students on these professional skills.

THE CCURI MODEL

Engage:  First, using a case study method of instruction, students are introduced to the process of 
science, which helps prepare them for their undergraduate research experience. 
Explore:  Second, after engaging students in the research questions as part of the freshman courses, 
the CCURI model involves the creation of opportunities for students to explore those questions in greater 
depth. In order to be sustainable, the opportunities are embedded as part of the regular course offerings 
at the college. Students can explore research opportunities as part of a course (CURE), a degree program 
(PURE), or as part of a credit-bearing summer experience (SURE). CCURI’s 38 partners are in the process 
of implementing their undergraduate research programs using one of these three model solutions.   
Connect:  The third component of the CCURI model involves connecting community college faculty and 
students to the research community. For faculty, this means connecting them to other community college 
faculty and professionals at research institutions. Networking gives community college faculty opportunities 
to engage in novel research questions. For students, this means making connections to the transfer 
pipeline so that they can continue their pursuit of a STEM degree. In some cases, the students are able to 
transfer their research experience with them.
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Where Do We Go From Here? cont.

When organizations and their networks come together 
for a common purpose, they can have greater impact.  
CCURI and Bio-Link are both supported with NSF 
funding and are currently exploring new ways to 
connect their networks to promote undergraduate 
research at community colleges and recruit students 
into biotechnology programs.  Below are some 
examples of the work that CCURI and Bio-Link plan to 
pursue together:
• Expand Affiliate Partners: Bio-Link plans to 

leverage its network of colleges to support CCURI 
in promoting and expanding their “affiliate partner” 
program.  Affiliate partners are invited to all CCURI 
events and receive CCURI materials and resources.

• Incubate Innovation: Research on innovation 
reveals that bringing together two separate ideas 
and providing time for them to “incubate” may 
spawn some new idea or innovative approach to 

CCURI’s Future Plans:

CCURI has an interest in increasing the number of 
community colleges with undergraduate research 
programs.  Their key measure of sustainability 
is whether partner colleges have undergraduate 
research courses and degree programs 
embedded at their colleges.  CCURI’s future plans 
include:

• Add more partner colleges to expand the 
CCURI network in the Southwest

• Expand the “Hook” training to other pedagogies 
as part of CCURI’s focus on faculty professional 
development 

• Expand Research Experiences for 
Undergraduates (REU) and external research 
opportunities

• Expand two “network-wide” community 
research projects on bio-diversity

a problem. Novel solutions become an emergent 
property of this incubation space. For example, 
CCURI and Bio-Link have experience with 
innovative ways to overcome curricular challenges. 
The two organizations plan to share challenges, 
communicate more regularly and allow some time 
for ideas to incubate.

• Teach with Data: Both CCURI and Bio-Link 
plan to share innovative curriculum materials and 
professional development training for faculty on best 
practices related to teaching with data.

• Collaborate on developing international 
connections: Bio-Link and CCURI have developed 
international relationships with educational and 
industry partners over the years. Now the two 
organizations will explore opportunities to leverage 
these contacts to create and expand international 
partnerships focused on undergraduate research.

The Power of Connecting Networks: CCURI and Bio-Link
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PANEL: Synergy Between Community College 
STEM Programs – Bio-Link and CCURI

This panel explored the synergy between CCURI 
and Bio-Link STEM programs at three community 
colleges.  All three presenters are from colleges 
in the Bio-Link network and have implemented 
undergraduate research as a key strategy within 
their biotechnology programs.  The panelists 
shared best practices regarding how elements 
of the CCURI model are integrated within their 
programs.  The consensus among the panelists 
was that community colleges in the Bio-Link 
network are in an excellent position to implement 
undergraduate research within their biotechnology 
programs.

Austin Community College, Dr. Linnea 
Fletcher, Biotechnology Department Chair 
and Bio-Link Co-PI  

Dr. Linnea Fletcher started the panel presentation 
by emphasizing the important intersection 
between CCURI’s partner institutions and 
Bio-Link’s biotechnology workforce education 
programs at community colleges, around the 
common topic of undergraduate research.  
Dr. Fletcher said that the key feature of the 
Austin Community College (ACC) approach 
to undergraduate research is “scaffolding.”  
New students start by doing “case studies” in 
their introductory courses, exposing them to 
undergraduate research concepts.  Then students 
engage in “student-guided research” where they 
are assigned to an existing research project 
and mentored in their work by a senior student 
and faculty member. Finally, the most advanced 
students engage in “self-directed research” where 
they design and conduct their own research 
project, culminating in students creating and 
presenting a scientific poster.  This scaffolding 
approach works best when both students and 
faculty are trained on how to do each step. 

Other features of the undergraduate research 
program are:
• ACC uses a Contract Service Organization 

(CSO) model to give students undergraduate 
research experience.  The nature of a CSO is 
to provide students with hands on research 
experience, while at the same time providing 
a product or service for a biotechnology 
company.  This approach places students in a 
“real-life” research environment.

• ACC has developed a Life Sciences/
Biotechnology incubator project that will 
expand undergraduate research opportunities 
for students, including interdisciplinary research 
with Biotech, Biology, Engineering, and Physics 
departments.  This helps the Biotechnology 
department recruit students from other 
disciplines into the Biotech program.

• ACC has created an environment where there 
is institutional support for interdisciplinary 
research. 

• ACC has created a dedicated Undergraduate 
Research Coordinator position.

Self-directed
research

Student-guided
research

Case studies

Faculty train 
students at 
each level

Faculty trained 
on scaffolding 

approach 
through 

professional 
development
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Tulsa Community College, Dr. Diana 
Spencer, Coordinator of the Biotechnology 
Program and CCURI Director 

In 2012, Tulsa Community College (TCC) 
established their undergraduate research 
approach within their biotechnology program, 
relying heavily on the CCURI model in this 
process.  The four elements of the TCC 
undergraduate research program are CURE 
(Course Undergraduate Research Experience), 
SURE (Summer Undergraduate Research 
Experience), Faculty Development and 
Articulation.
Dr. Diana Spencer said, “We are building a 
“STEM/bioscience consciousness” in our 
community.”  She believes the CCURI model 
and biotechnology education are a perfect fit, 
stating that investigations and research are what 
biotechnologists do. Using the CURE model, 

PANEL: Synergy Between Community College 
STEM Programs – Bio-Link and CCURI cont.

The curiosity of how the research results 
are going to turn out is what gets me out of 
bed in the morning.  I have found that the 
effort towards the end of an undergraduate 
research project is a magical moment where 
my students become my colleagues.  It is 
usually in the analysis and evaluation portion 
of the research that they often take the lead.

Dr. Diana Spencer, Biotechnology Coordinator, Tulsa Community College

TCC has embedded research in three courses: 
Conservation Biology; Cell Culture; and Molecular 
Biology and Techniques.  In addition there are two 
levels of summer research courses (SURE) that 
students can take: Lab Sprints and Lab Sprints 
Plus.
One example of how TCC brings exciting 
undergraduate research opportunities to its 
students is with DNA barcoding. “Barcoding is a 
topic we are developing in Oklahoma with IDeA 
Network of Biomedical Research Excellence 
(OK-INBRE) and nationally with CCURI.  This 
represents a convergence of ideas.  The most 
recent award from the National Institutes of 
Health (NIH) Oklahoma INBRE works to build the 
bioinformatics infrastructure using DNA barcoding 
and phylogenetic evaluation,” said Dr. Spencer.
At TCC there are now seven different ways 
that biotechnology students can engage in 
undergraduate research:

Seven Options for Authentic Research at TCC
• Curricular Undergraduate Research Experiences 

(CURE)
• Summer Undergraduate Research Experiences 

(SURE)
• Tulsa Area Bioscience and Researchers 

Consortium (TABERC) Internships
• Biotechnology Apprenticeship Course with 

Oklahoma State University Center for Health 
Sciences (OSU-CHS)

• Oklahoma INBRE Summer Research 
Internships

• Oak Ridge National Lab through Science 
Undergraduate Laboratory Internship (SULI) 
program (Department of Energy)

• NSF/REU experience
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Undergraduate research helps faculty teach 
at a deeper level.  It parallels in many ways 
for faculty, what students experience – like 
discovery and contributing to a scientific 
database or scientific literature. In traditional 
labs/classrooms, 100% success is the 
norm or goal, but sometimes what happens 
in the real world is failure, and that’s the 
nexus of where real learning occurs.  So our 
students learn how to fail and then from that 
experience they learn how to trouble-shoot 
and solve problems, which are the critical 
skills needed for life-long learning and the 
high-performance workplace.

Dr. J. Robert Hatherill, Associate Professor of Biology, Del Mar College 

Del Mar College, Dr. J. Robert Hatherill, 
Associate Professor of Biology 

Dr. Hatherill’s presentation highlighted how 
biotechnology students at Del Mar College are 
“transformed” by their undergraduate research 
experiences.  Key to this transformation is the 
mentoring they receive from a dedicated faculty 
mentor.  He said, “You can’t get a student tearing 
up because of the results they get in a regular 
“cookbook” lab class.  But this is exactly what 
happens in my undergraduate research classes/
summer program at Berkeley.”  
Some of the features of the Del Mar College 
undergraduate research program include:
• Students get hands-on lab experience with 

state of the art equipment.
• Faculty transition between lab and lecture in 

classes so that lectures are embedded into the 
labs.

• Students come in ready to do research 
because they come in with “hands-on” lab skills 
experience, compared to four year students 
who have the theory from their classes, but not 
the hands-on experience.

The students of Dr. Hatherill and his colleague 
Dr. Zhang are perennial winners of poster and 
presentation competitions at scientific meetings.  
Their students won three awards at a recent 
conference, which demonstrates that the quality 
of research is at the highest level.  One student is 

Jennifer Robles-Chancellor, who won the 1st place 
award in Life Sciences and was the Grand Prize 
Winner at the Department of Energy’s Science and 
Energy Research Challenge.

Another key to the success of Del Mar College’s 
program is the model they have developed to 
assess student outcomes from their mentoring 
approach.  The following is a list of some of the 
attributes that faculty assess to help provide 
students with feedback on key skills and qualities 
required by employers in a scientific laboratory:
• Self-confidence
• Time management
• Working under time and environmental pressures
• Clarification of career path
• Independent and critical thinking skills
• Readiness for more demanding research
• Scientific communication skills (verbal and written)
• Learning to work independently
• Active listening skills
• Perseverance

Benefits of Research Mentoring

• Provides benefits that cannot result from 
traditionally taught science courses.

• Is a significant strategy for improving 
undergraduate science education.

• Provides a competency-based evaluation of a 
student’s skill sets.

• Allows students to compete more effectively 
in the high performance workplace.
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The Paradigms of  
Undergraduate Research 

O OH
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OMentoring 

Problem  Solving - Inquiry 
 
 

Student Ownership 
 Students Faculty 

Learner  Master Learner Collaboration  
Teamwork 

Learning Communities 
Service Learning  

PANEL: Implementation of Undergraduate 
Research at CCURI Partner Colleges 

The panel on “Implementation of Undergraduate 
Research at CCURI Partner Colleges” started 
with James Hewlett, Executive Director and PI of 
CCURI posing a question to meeting participants: 
“How do you get the culture of your college to 
change, so undergraduate research is embedded 
in everything you teach?”  

The following presentation summaries are 
examples of how to do that, from four different 
CCURI Partner Colleges:

Volunteer State Community College, 
Parris Powers, Associate Professor of 
Chemistry

Parris Powers and his team at Volunteer State 
Community College (VSCC) started with a CCURI 
planning workshop in March of 2012.  Their 
undergraduate research projects have focused on 
the water quality analysis of impaired streams.

VSCC has adopted the CCURI model, using 
a case study approach and embedding 
undergraduate research in courses and programs 
using the CURE and PURE models.

Volunteer State Community College’s approach to 
implementing an undergraduate research program 
is outlined below:
• Write a Detailed Action Plan 
• Get your Hands Dirty - Start Now! ...and Build 
• Talk Undergraduate Research (one and two 

minute elevator talks)
• Develop/Share Vision – Shoot for the Stars and 

Land on the Moon!
• Find and Develop Partnerships 
• Write or Find Case Studies – National Center for 

Case Study Teaching in Science (NCCSTS)
• Always Think Sustainability 
• Align Undergraduate Research with Learning 

Outcomes

You see students in regular classes but 
never really get to know them.  But with 
undergraduate research, because of the 
mentoring, there is a better back and 
forth exchange. It’s more like a master 
learner/learner relationship. It’s given me 
the freedom to tell my students that we 
can work together to find the answer.  It is 
extremely rewarding. As far as the impact 
on our campus, anecdotally it is generating 
excitement among our students for new 
learning opportunities.  From our President 
on down, its changing how we value 
students and changing our thinking about 
how we invest in our students.

Parris Powers, Associate Professor of Chemistry,  
Volunteer State Community College
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Because of CCURI, our faculty are now 
looking at their students differently. 
Now they see students who come in on 
weekends to check their wastewater 
samples.  Also, faculty are doing things 
that they never thought they could do.  
The key has been providing professional 
development for the faculty so they feel 
confident that they can teach how to do 
research and come up with realistic and 
accessible projects for students.  Now our 
psychology faculty are chomping at the bit 
to do this as well.

Dr. Melissa Armstrong, Chair of Science and  
Mathematics Department, Gaston College

Gaston College, Ashley Hagler, SPARC3 
Program Director and Director of 
Undergraduate Research and Dr. 
Melissa Armstrong, Chair of Science and 
Mathematics Department

At Gaston College, the origins of the 
undergraduate research program started with 
students. Dr. Melissa Armstrong, Chair of 
the Science and Mathematics Department at 
the college said, “some students came back 
after graduating and said to me – we have a 
problem, we can’t get into a research group at 
the university.  Can we start an undergraduate 
research program at Gaston?” Dr. Armstrong 
said, “We had been teaching science the same 
way for the past 20 years and I didn’t think the 
students were engaged in their learning.  So we 
started talking with faculty about developing an 
undergraduate research program and we had 
some new faculty who were interested in this 
approach.” 

Ashley Hagler presented the Gaston College 
SPARC3 (STEM Persistence and Retention via 
C3 - Curricula*Cohorts*Centralizing) model to the 
attendees.  The mission of SPARC3 is to ignite 
student curiosity and to prepare future STEM 
professionals for success in a changing work 
environment.  The model evolved into a robust 
and comprehensive program by combining these 
separate components of undergraduate research:
1. Inquiry Based Activities (including Process 

Oriented Guided Inquiry Learning (POGIL); 
Problem Based Learning (PBL); and Case 
Studies.)

2. Case study methods and undergraduate 
research projects embedded into Gateway 
foundational courses and eventually upper 
level courses, such as Genetics. 

3. A “Research and Methods” capstone course.  
In this course, students conduct independent 
undergraduate research, then create and 
present a scientific poster.

POGIL (Process Oriented Guided Inquiry 
Learning)
• POGIL materials guide students through an 

exploration to construct understanding.
• POGIL materials are designed for use with self- 

managed teams that interact with the instructor 
as a facilitator of learning rather than as a 
source of information.

• POGIL materials use discipline content to 
facilitate the development of higher-level 
thinking skills and the ability to learn and apply 
knowledge in new contexts.

Collaborations with CCURI and the Council 
on Undergraduate Research (CUR) have been 
instrumental to Gaston College’s success.  Future 
plans include expanding undergraduate research 
to other college departments and divisions 
including social sciences.
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McLennan Community College,  
Stephanie Randell, Professor of Biology 

Stephanie Randell presented the McLennan 
Community College (MCC) model and focused 
on undergraduate research in Biology.  The 
program is geared towards majors and helps 
these students to build skills to conduct novel 
research.  The goal is to help community college 
students build and leverage their “research 
resume” to eventually compete for internships, 
gain acceptance into competitive universities and 
programs, and become employed in research labs 
as transfer students. 

To accomplish this, MCC has developed the 
following approach for their undergraduate 
research program:
• Tap into innate curiosity by embedding 

undergraduate research (UR) in General Biology, 
with one known/structured research project 
and one novel project.  Why novel UR? Recent 
neuroscience studies indicate that curiosity 
stimulates intense learning. 

• Recruit into in-depth research courses, such 
as the Marine Research, Mars 101 Research, 
and Molecular Research, because students 
don’t think they are capable of doing advanced 
research and they need to be encouraged to 
take this step. 

• Adapt Research Courses by layering topic-
flexible research courses to maximize skills and 
depth of knowledge.

Challenges with implementing 
Undergraduate Research at MCC:
1. Lab Space.  Solution: re-purpose empty rooms 

or spaces into research labs.
2. TIME!  Solution: Work study students with 

research experience serve as research 
assistants and collegiate coaches.

3. Money.  Solution: Highlander Undergraduate 
Research Institute, which stemmed from 
a series of coordinated meetings and 
student presentations to Board members.  
Undergraduate research was presented to the 
administration as a “tool” to help MCC stand 
out from other community colleges and even 
four-year universities.

PANEL: Implementation of Undergraduate 
Research at CCURI Partner Colleges cont. 

Highlander Undergraduate 
Research Institute

The Highlander Undergraduate Research Institute (HURI) 
was established in 2011 to promote student success 
by creating a culture of undergraduate research that 
fosters interactive student learning through discovery and 
exploration.
HURI encourages undergraduate student achievement 
by providing funding for research supplies and student 
travel for professional presentations; supporting 
instructors in the development of case studies and 
embedded research; and by working collaboratively to 
establish and coordinate an on-campus Scholar Day for 
student presentations of research and creative work. 
MCC has extended HURI across all academic disciplines 
to encourage interdisciplinary interest, research, and 
collaborations.
Students can participate in and learn to conduct 
independent and collaborative research in a variety of 
ways:
• Enroll in courses with embedded research 
• Enroll in travel-based research courses 
• Enroll in Academic Cooperative courses;  

Research-based courses with flexibility of topic
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Delaware Technical Community College, 
Dr. Virginia Balke, Director, EPSCoR 
Project

Dr. Virginia Balke began Delaware Technical 
Community College’s (DTCC) undergraduate 
research program about five years ago.  First, Dr. 
Balke formed a  BioChem Club for students.   The 
club has an open lab on Friday afternoons where 
new students meet experienced club members 
and get excited about the research projects that 
are underway.  One student’s investigations of soil 
microbes led Dr. Balke to spend a summer doing 
research on soil microbes with Tom Hanson at the 
University of Delaware. This launched DTCC into 
the world of undergraduate research.

Dr. Balke presented DTCC’s model, which 
focuses on Biotechnology Technicians and 
Biological Sciences.  The college has Associate 
degree programs in both areas. 

DTCC incorporates the soil microbes research 
project into two courses in the Biological Sciences 
curriculum: Principles of Microbiology and 
Biotechnology I.  Exposure to the research in the 
classes gives students the skills and confidence 
to join in the mentored research program, in which 
faculty design research projects that are more 
“long-term” in nature.  

Research spans across semesters and academic 
years.  To make this work, faculty train and 
mentor students to conduct the research, and as 
some students graduate, the role of the remaining 
“senior” students is to train and mentor new 
students to orient them to the research.   This 
enables a “seamless” research effort as new 
team members are mentored by senior students 
and this cycle continues across semesters with 
the faculty member guiding the overall research 
process.

Students are more engaged and take 
ownership of their research.  They take a 
lot of extra time to re-do experiments that 
didn’t work for them. You really see their 
self-confidence increase. It also creates a 
community among the students.  For me 
as a faculty member, it’s a lot more exciting 
because you never know what’s going to 
happen. I love the intellectual challenge and 
stimulation I get from doing undergraduate 
research with students.

Dr. Virginia Balke, Director, EPSCoR Project,  
Delaware Technical Community College

In the summer, students in the mentored 
undergraduate research program can immerse 
themselves in a research experience by taking an 
Introduction to Research course, and working in 
the lab.  More experienced students have input on 
directing their project. 

Now there is a great synergy between the “course 
based research” approach and the “mentored 
research” approach that is more structured.  
Over the past five years, the undergraduate 
research program has made a difference at 
DTCC with student success. Before starting an 
undergraduate research program, graduation 
rates from the two Associate degree programs 
were at 24%.  Five years after implementing an 
undergraduate research approach at the college 
the graduation rates are at 37%.

What began as a Friday afternoon club project 
has evolved into a long-term, sustainable 
undergraduate research program supported by 
the National Science Foundation.
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Student Experiences in Undergraduate Research 

Five students (identified in the caption under the photo on this page) from the CCURI and Bio-Link 
partner colleges were selected to participate in a “student fishbowl” at the regional conference.  This 
“fishbowl” exercise allowed students to answer questions from a facilitator about their undergraduate 
research experiences while meeting attendees listened in.  
Dr. Linnea Fletcher, Austin Community College Biotechnology Department Chair and Bio-Link Co-PI, 
served as the facilitator. The facilitator and students were positioned in the middle of the room.   The 
attendees, who were positioned on the outside of the fishbowl, observed and listened. The facilitator 
posed questions to the students and promoted a dialogue among the “fish.”  Eventually the facilitator 
invited the observers to ask questions of the students.

Five students and their research projects:
Kyle Nagy – Volunteer State Community College (Stormwater research)
Kara Schmidt – McLennan Community College (Corals research)
Kristabel Madera – Delaware Tech Community College (Horseshoe crab research)
Steven (Alex) DeLeon – Tulsa Community College (Plant research)
Courtney Shatley – Delaware Tech Community College (Genetic analysis of soil)

Q: How would you compare your 
undergraduate research experience and 
traditional classroom experience?

“For my undergraduate research, I designed the 
research myself, in the field.  It feels a lot better to 
design the research myself and follow it through 
to the end.”

Robert Hatherill

“I like something I can sink my teeth into and 
ask a million questions about, what can we do 
differently?, what did we learn for next time?, it’s 
very fun, very fulfilling, very satisfying.”
“It’s more rewarding to have your own project, 
your own ideas, to build my own device to do the 
research.  I had to find a way to do the research 
without hurting the coral.  Now I feel able to lead.”
“In a traditional class lab it’s all about rushing to 
finish the lab and we don’t care about the results, 
but in an undergraduate research environment 
you are really invested in the results and you are 
not rushing to get out of the lab, so you get the 
full experience of doing research.”

Q: What has the experience of creating a 
scientific poster been like?

“It’s so challenging to do a poster and to do 
scientific writing.  Now I’ve done three posters, so 
my scientific writing has improved a lot from my 
first one.”
“I cried after I finished my first poster – it was so 
much work and so challenging.  Now I like talking 
with others about their poster and I like talking 
about my poster. It’s very rewarding.”
“Creating a poster has helped me to 
communicate very clearly and precisely what is 
truly important and to be able to present that.”
“Presenting things clearly to the reader, accurately, 
so they understand it.  It’s a very different type of 
writing, than writing for an English class.”
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“It’s nice to present things with pictures and 
graphs – that is more my style. I’ve been learning 
to be concise, to articulate the main point.  So 
I need to decide what is most important.  It’s 
challenging to get it all to fit when you change one 
thing.  It’s nice to present information this way. It’s 
a rewarding experience to make a poster that is 
concise.”

Q: What impact has your undergraduate 
research had on your other classes and 
your education?

“It’s hard to say.  I guess it has given me a lot of 
confidence.  It’s cool to use the same techniques 
in another class.  When I use a technique I’ve 
already done, I can get more out of the class 
since I’m not struggling with the technique. “
“It’s great to travel to the Caribbean.  I went from 
being like any other student, to a student doing 
research in the field.  Now I know exactly what I 
want to do and it’s OK even though I know it will 
be a lot of work!  It has really impacted everything 
– knowing how to do PCR already – lets you 
focus on the other research.”
“The format of other classes is now boring to 
me. They aren’t conducive to asking questions.  
Undergraduate research is conducive to asking 
questions. It’s nice to learn about something and 
apply it right away.  I know why I’m doing it right 
away because I’m getting results and I don’t mind 
putting in the extra time so we can get the results!  
You have the freedom to interpret what you get in 
the results and then expand on it.  I learn by doing 
– since I’m not a strong studier.”
“I’ve learned to slow down and analyze, to make 
sure what I get with the results is correct.”

“I got the lab skills I needed in undergraduate 
research to do well in other classes.  I wanted 
to work with another CCURI student so I didn’t 
have to work with a deadbeat in the lab.  We were 
really on top of it together and did great in the 
class.  I have learned how to think like a Biologist, 
a Chemist, a Physicist – and learned which I liked 
the best.”

Q: How did you get hooked into 
undergraduate research at your 
community college?

“By taking a tour and seeing all the things you 
could do in the different departments and their 
labs.  Some were more interesting to me than 
others.”
“I remember when I decided that I didn’t want to 
take class after boring class.  Then I talked to Dr. 
Balke and decided to join the Bio-Chem Club.  I 
remember this as one of the best decisions I ever 
made.  It transformed my education, my life itself.  
It’s really great that I stumbled upon this.”
“I got recruited by Dr. Balke for the Bio-Chem 
Club and now I’m the President of the Club and 
am working on my fourth poster.  It helps to get 
extra credit by being a member of the club.”
“It sounded cool to do research.  And now we are 
doing research for the community which is really 
meaningful.”

Q:  How do you deal with research 
frustration?

“I come up with the best ideas for implementing a 
new approach or technique when I get frustrated.  
There would be no improvisation in research and 
you wouldn’t be forced to come up with answers 
on your own if there weren’t frustrations along the 
way.”
“I think mistakes are fun.  You get to learn the 
most, you have the freedom to re-evaluate and 
learn a new way.  It’s nice having to answer 
questions from making mistakes.  It helps you 
learn to solve problems, and you add to your 
body of experience.”

“I learn a lot from my mistakes and how to 
approach it from a different perspective when I 
make a mistake.”
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Student Experiences in Undergraduate Research 

Q: What is your advice to other students?

“If you are at all interested in doing research 
it is a very good way to learn.  I like learning 
and working in a lab.  If you give it a shot, you 
may like it, especially if you immerse yourself in 
it.  Students don’t usually know what facilities 
their college has and what potential there is for 
undergraduate research.”
“If you have a slight interest in research you 
should at least try it.  Find a project that best fits 
your interest.”
“You won’t know if you like research unless you 
try it.  You need to take a leap of faith and then 
you’ll find what is most interesting.  You’ll see how 
far you can take it.  When you do it yourself, it is 
so much better than reading it in a book.  Doing 
research gives you the potential for scholarships 
and graduate school – it opens so many doors 
and makes you so much more competitive to get 
into grad school.”

“Undergraduate research helps you to get 
internships that lead to jobs.  It helps you find 
out if it is for you or not to be in a lab.  It helps 
you learn lab skills that will help you in your other 
classes.”

“I didn’t know how much control I would have over 
the research experience.  At first I didn’t know how 
much independence I would have in the lab.  I 
didn’t understand what it was all about until I tried 
it.  I would warn other students that it could take a 
lot of time to do research.  Working with a partner 
is a good way to start and ease into it.”

Q: What catches your interest when 
you know nothing? Internship or 
undergraduate research from scratch?

“Taking on something that is your own research is 
much more rewarding.  You care much more about 
something that is your own.  It motivates you!  It’s 
so cool to come up with something of my own and 
expand on it.”
“Before I can do it on my own, I need guidance 
and guidelines and support.  I need to know I can 
do it.  So I was intimidated by the idea of doing my 
own research at first, because I’m a perfectionist.  
So for me it was best to ease into a research 
project to gain confidence.  I needed to work on a 
project that was already going on, so I could get 
used to the lab environment and learn the skills I 
needed.”

Differences between a General Biology Lab Experience and an Undergraduate Research 
Lab Experience.

Traditional/General Biology Lab Experience Undergraduate Research Lab Experience

Passive learning approach Active learning approach

Follow the “cook book”/recipe approach Generate your own research questions

Memorization Inquiry–based

Labs are planned out to work, so there are no 
real problems to solve.

Develop problem-solving, trouble-shooting and critical 
thinking skills when you hit a roadblock.

Getting the results isn’t that big a deal. You just 
want to finish the steps and complete the lab.

Getting your results is exciting, since they are the answers 
to the novel research question you asked.

If you get a bad result it is because you did it 
wrong.

If you get a bad result there is value in knowing that and 
the bad result feeds back into the research process. You 
learned something and it has value.

Do a “traditional” lab write up of your findings. Create and present a professional level scientific poster.
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Changing Academic Culture
Excerpts from James Hewlett’s closing remarks to students: 

Undergraduate research is now 
happening at community colleges, 
and someday this will be accepted 
and we won’t need to point that 
out. But for now, we do need to 
point it out to people.

CCURI is in the business of changing academic 
culture and you are CCURI ambassadors at your 
college, but also ambassadors for all community 
college students, faculty and administrators in the 
country. You are helping to change the current 
culture that says community college students can’t 
do undergraduate research.

Your work, your research is 
paving the way for that future 
day. So you are the pioneers!  
What you’re doing is amazing!

This entire CCURI network is now 
your support network so let’s leverage 
this resource to help you and all of us.

The culture that’s changing at 
community colleges is changing 
because of all of you [students]. 
You are challenging the 
traditional academic culture.



MicrobiologyBiochemistry

Physics

armacological
iences

Genetics

Cell Biology

Biology
Microb

arineBiology

Biotechnology

Ph
Sci

M

Chemistry

Ecology
hi t

Oceanology

OrganicChemistry
Evolution

Biomechanics

Environmental Conservation

18

The Poster session is a standard element of 
CCURI regional meetings.  It is a way for CCURI 
students to learn the important skills of: 
1. Creating a scientific poster based on an original 

research project.
2. Presenting that scientific poster in public 

and answering detailed questions from other 
colleagues and scientists about the research 
and the findings. 

3. Giving a PowerPoint presentation in front of 
peers and faculty summarizing the research 
project, method and key findings and then 
answering questions about it.

Poster Session By The 
Numbers

• Number of students who presented  
posters  49

• Number of community colleges  
represented  16

• Number of states with multiple colleges 3 
 Minnesota 2 colleges 
 North Carolina 2 colleges 
 Texas 3 colleges

Excerpt from Welcoming 
Remarks by Dr. Don Ammons, 
VP of Academic Affairs, 
Gaston College

“I am pleased to have you here at Gaston 
College for today’s poster session.  It is just 
so thrilling to see what CCURI is doing.  What 
I see out here are our future leaders.  I see 
this as empowering our students through 
relevance. Research used to be the territory 
of graduate schools, but now it is happening 
at our community colleges.

There is learning and there is “significant 
learning.”  Psychologist Carl Rogers taught 
us that “significant learning” occurs when 
students discover something for themselves, 
when there is an emotional investment 
in learning and when students own what 
they learn. That is what is happening here 
today with the research each one of you is 
presenting at this poster session.”

Poster Session and Student Talks 

Poster Session

During the two hour poster session held at 
Gaston College on Saturday morning, CCURI and 
Bio-Link students displayed their scientific poster 
that summarized their undergraduate research 
project.  Research projects were completed by 
either individual students or by teams of two or 
more students working together.  

Students stood next to their scientific poster 
and answered questions about their research for 
faculty, students and other conference attendees.  
They engaged in a scientific dialogue about their 
research. Students explained their research 
question, how they approached trying to answer 
that question and what challenges they faced 
along the way. Students discussed their research 
findings with attendees and also shared future 
research topics they were interested in pursuing 
to answer the new scientific questions that arose 
during the research process.
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Basic Research Talk Outline 

• Title of Research Presentation and 
Overview of the Topic

• Purpose of Investigation
• Key Steps in the Research Process
• Results/What Happened
• Key Scientific Concepts/Case Study/Lab 

Techniques & Skills
• Ideas for Future Research

Student Research Talks

On Saturday afternoon, students made 
presentations about their research in front of 
an audience of approximately 40 students and 
faculty.  This gave student researchers the 
opportunity to practice presentation skills, such 
as speaking at a podium, using a microphone and 
giving a PowerPoint presentation. Faculty stated 
that these are all important professional skills that 
students need to learn.

At the conclusion of their presentations, students 
answered insightful and sometimes challenging 
questions from peers and faculty.  When 
responding, student researchers demonstrated a 
command of their research topic and the ability to 
think on their feet.

STUDENT VOICES: from the Poster Session

Grant Chrapla, Student, Tulsa Community College
“Doing undergraduate research, I feel more accomplished as a scientist and I own the data.  
I was able to make a mistake, recognize it, save my sample and still get results.  Because of 
my research experience, I’m now employed as a lab technician in the college’s Microbiology 
lab, where I (jokingly) refer to myself as a “media making powerhouse.”

Jamie Vulgamore, Student, Del Mar College 
“Doing undergraduate research is very fulfilling. You get to learn more and do research that 
a graduate student would do. The way I learn now is hands-on experience.  I ask questions.  
In the lab I learned how to trouble–shoot.  I feel very accomplished.  It allows me to have an 
idea of where I want to go in my life.”  

Desirey Flores, Student, Del Mar College 
“I want to be a forensic scientist.  I get to see the equipment that I will work on in a lab 
and get hands-on experience with it. The second summer I went to UC Berkeley I was 
generating data from my experiment.  I was constantly asking questions about my results, 
analyzing the data, calculating the standard deviations.  It was great to come in every day 
and not have to report to anyone and get my own results.”
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Community college student research 
project wins award at national conference 
– trounces 4 year universities!

Real research is now at the 
community colleges

When attendees were asked what a “newspaper headline” would say to 
summarize what the conference was about, they suggested these headlines:

CCURI and Bio-Link Students Lead the Way! 

Community college research 
worth your time

Undergraduate researchers at community 
colleges excel and show their potential

Quality research at  
community colleges? YES!

Community College Scholars – a New Hope!

Conference showcases community  college undergraduate research students CCURI students explore new frontiers 

CCURI students excel at science
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Organizations:

National Science Foundation (NSF) www.nsf.gov
CCURI and Bio-Link are both supported with funding from the NSF. 
The NSF is an excellent resource for funding opportunities for STEM 
projects at community colleges. More information can be found at: 
www.aacc.nche.edu/Resources/aaccprograms/ate/Pages/grants.aspx

Council on Undergraduate Research (CUR)  www.cur.org
CCURI collaborates closely with CUR.  Both organizations are 
committed to working with community colleges to help them develop, 
implement, and disseminate their undergraduate research programs.  
CUR maintains a section of their website devoted to programs focused 
on community colleges.

American Association for the Advancement of Science (AAAS)  
www.aaas.org
AAAS with support from NSF held a series of conversations with 
faculty, administrators, students, and other stakeholders on the future 
of undergraduate biology education.  The result of this activity was the 
groundbreaking report “Vision and Change in Undergraduate Biology 
Education - A Call To Action.”  

National Center for Case Study Teaching in Science (NCCSTS)  
sciencecases.lib.buffalo.edu/cs
Using case studies as a hook to get students interested in scientific 
research is a fundamental part of the CCURI model. NCCSTS has a 
database of cases specifically for STEM faculty.

The Partnership for Undergraduate Life Sciences Education (PULSE) www.pulsecommunity.org
PULSE is a joint effort by National Science Foundation (NSF), National Institutes of Health/NIGMS (NIH/NIGMS) and 
Howard Hughes Medical Institute (HHMI) to stimulate systemic changes within biology departments in post-secondary 
educational institutions, based upon the findings from the 2011 report Vision and Change in Undergraduate Biology 
Education: A Call to Action and other similar calls for transformation of undergraduate life sciences education.

Journals and Publications:

Journal of Undergraduate Research

“High-Impact Educational Practices: What They Are, Who has Access to Them, and Why They Matter,” Association of 
American Colleges & Universities, 2008.

“Engage to Excel: Producing One Million Additional College Graduates with Degrees in Science, Technology, 
Engineering and Mathematics,” Presidents Council of Advisors on Science and Technology, 2012. www.whitehouse.
gov/sites/default/files/microsites/ostp/pcast-engage-to-excel-final_feb.pdf

“Vision and Change in Undergraduate Biology Education: A Call to Action”, AAAS, 2011.

Resources

Community Colleges that 
are both CCURI Partner 
Institutions and members 
of the Bio-Link network

• Anoka-Ramsey Community College
• Austin Community College
• Capital Community College
• Del Mar College
• Delaware Technical Community College
• Finger Lakes Community College
• Glendale Community College
• Ivy Tech Community College
• Jamestown Community College
• Kapiolani Community College
• Lone Star College
• McLennan Community College
• Mesa Community College
• Oklahoma City Community College
• Portland Community College
• Seminole State College of Florida
• Tompkins Cortland Community College
• Tulsa Community College
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About CCURI

The Community College Undergraduate 
Research Initiative

The Community College Undergraduate Research 
Initiative (CCURI) receives funding from the 
National Science Foundation TUES-III grant, 
Collaborative Research: Community College 
Research Initiative. CCURI uses an inquiry-
based teaching model where students are 
exposed to real world science through a case 
study in an introductory course followed by a 
hands-on research experience resulting from 
questions about or related to the case.  CCURI 
is providing resources for our 38 institutional 
partners including introductory workshops/
conferences that are building regional and national 
collaborations, start-up supplies and a wide 
variety of faculty development opportunities.

The CCURI model of incorporating undergraduate 
research (UR) into community college curricula 

involves engaging students from the moment 
they enter the classroom.  The model employs 
a case study method of instruction in freshman 
coursework.  The CCURI writing team develops 
cases that instructors can use to teach basic 
scientific concepts within the context of an 
ongoing research project.  Students are then 
given a opportunity to explore those projects as 
either a CURE (Course Undergraduate Research 
Experience), a SURE (Summer Undergraduate 
Research Experience) or PURE (Program 
Undergraduate Research Experience).  The 
growing CCURI network has become a rich 
source of collaboration on both the curricular 
and research side of the CCURI model.  This 
network represents the third level of the CCURI 
model.  In this level, students are connected to 
research opportunities and prospects to transfer 
their experience to a four-year institution as they 
continue to pursue their STEM career. 

Sasha Mackenzie, 2011
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About CCURI

How Community Colleges Can Get Started

Course Undergraduate Research Experience 
(CURE): Institutions adopting this model created 
a standalone course designed to expose students 
to undergraduate research, or reformed an 
existing course to incorporate the undergraduate 
research experience and provide opportunities for 
students to conduct novel projects. This course 
is offered during the traditional academic year. 
(Finger Lakes Community College, Genesee 
Community College, Delaware Technical and 
Community College, Jamestown Community 
College, Nassau County Community College, 
Tompkins-Cortland Community College) 

Program Undergraduate 
Research Experience 
(PURE): Institutions adopting 
this model reformed 
entire degree programs 
in order to incorporate an 
undergraduate research 
experience across multiple 
courses. (Finger Lakes 
Community College, 
Delaware Technical and 
Community College, Florida 
Keys Community College, 
Jamestown Community 
College) 

Summer Undergraduate 
Research Experience 
(SURE): Institutions adopting 
this model create a credit-
bearing summer program 
where students conduct 
undergraduate research. 
(Jamestown Community 
College, Finger Lakes 
Community College)

Integration and Evaluation

Institutional partners implement the CCURI 
model using research as pedagogy and over the 
course of four years embed the cases/research 
into course curricula.  CCURI monitors and 
evaluates the entire process including workshop 
effectiveness, institutional preparedness and 
student learning gains. 

Parris Powers, 2012
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About Bio-Link

Bio-Link is the Next Generation National 
Advanced Technological Education (ATE) Center 
of Excellence for Biotechnology and Life Sciences, 
funded by the National Science Foundation.  
Bio-Link’s mission is to strengthen and expand 
biotechnology technician education at community 
and technical colleges throughout the nation. Bio-
Link seeks to increase the number and diversity 
of well- trained technicians in the workforce, 
meet the needs of industry for appropriately 
trained technicians, and help community colleges 
develop effective educational practices. Bio-Link 
seeks to achieve four broad goals in pursuit of 
this mission: 1) Provide support for students and 
technicians, 2) Improve instruction and learning, 
3) Share information and resources, and 4) Foster 
collaborations and partnerships.
Bio-Link has played a critical role in supporting 
biotechnology programs and enrollment growth 
at the nation’s community and technical colleges 
and has made essential contributions to ensuring 
that some 100 biotechnology programs at these 
colleges deliver high-quality education and 
training. The Center serves as a resource for 
colleges seeking to develop new biotechnology 
programs and has worked with existing programs 
to help them bolster their courses, strengthen 
student recruitment and retention, and facilitate 
student career development. Bio-Link pursues 
five broad types of mutually reinforcing activities in 
order to produce these results:
1. Building national collaborative networks 
of educators, industry, and community 
members. The Center has been instrumental 
in the development of nation-wide connections 
among biotechnology educators and in 
helping educators make essential links to 
the biotechnology industry. These national 
collaborative networks have become a 
productive means for encouraging and facilitating 
biotechnology program growth across the 
country. Once these links are forged, curriculum 

and instructional approaches are shared, 
strategies to improve and expand biotechnology 
programs exchanged, and programs may begin 
to work together to raise funds and develop 
connections to industry. 
2. Supporting community college and 
high school instruction. Bio-Link directly 
supports instruction by providing professional 
development through annual Summer Fellows 
Forums. The five-day program provides 
community college and high school educators 
from across the country with a series of 
substantive workshops and presentations aimed 
at enhancing their knowledge and strengthening 
their teaching of life science concepts. More 
than 500 instructors and administrators have 
attended these workshops. Together with other 
professional development workshops, the Forum 
has made a substantial impact on the quality of 
biotechnology instruction across the country, as 
instructors who have participated in the Forum 
over the years currently teach more than 40,000 
students per year. 
Another way in which Bio-Link directly supports 
instruction is through the Clearinghouse of 
Curriculum and Instructional Resources 
for Biotechnology Technician Education. 
The Clearinghouse provides not-previously 
published college and high school curriculum 
and instructional materials, developed by faculty 
and curriculum development specialists from 
across the country, and makes these materials 
available to qualified professionals at no cost. The 
Clearinghouse currently has over 2,400 registered 
subscribers. 
3. Involving industry in biotechnology 
education. By involving industry in community 
and technical college biotechnology programs, 
Bio-Link is able to: secure internships for students 
and faculty; provide information to industry 
about the merits of community/technical college 
biotechnology programs and graduates; secure 
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industry help with recruiting and motivating 
students to pursue careers in biotechnology; 
identify future workforce needs and the technical 
skills that workers should bring to the job market; 
involve industry in college efforts to improve 
instruction and learning; and obtain direct support 
from industry for specific Bio-Link initiatives. The 
Center works with local, regional and national 
industry organizations and provides models of 
biotechnology program-industry collaboration in 
its newsletter, at site visits to community colleges, 
and at meetings and presentations around the 
country. Bio-Link’s programs also actively cultivate 
industry connections and participation in local 
programs. 
4. Disseminating information. Encouraging 
and facilitating biotechnology programs to learn 
from one another is a central component of Bio-
Link’s mission. Bio-Link disseminates information 
mainly through its website (www.bio-link.org), 
its bi-annual newsletter, and presentations 
at conferences and meetings. The website 
maintains a host of features for students, faculty 
and industry, including a listing of employment 

opportunities by 
state, links to student 
internship and 
faculty professional 
development 
opportunities, an 
online discussion 
group, resume 
postings, and links 
to the Bio-Link 
newsletters, among 
other features. The 
website is currently 
being enhanced to 
include more in-depth 
career knowledge 
for students, social 
networking and 

information-sharing opportunities, and additional 
resources for life science teachers.
5. Institutionalizing biotechnology programs 
at schools and colleges. Bio-Link works 
to institutionalize biotechnology programs 
by providing direct consulting assistance to 
programs and community colleges across the 
nation. Advice covers a wide range of issues, 
including professional development, instructor 
evaluation, student assessment, curriculum 
development, recommendations for instructional 
materials, student recruitment, internship 
programs, assistance with grant proposals, 
and community college articulation with high 
schools or four-year institutions. It has also 
addressed broader issues, such as how to plan 
and implement a new biotechnology education 
program. Since Bio-Link’s inception, the National 
and Regional Centers have provided this kind of 
direct assistance to well over 100 biotechnology 
programs and educational institutions. In 
providing this advice, Bio-Link has particularly 
emphasized ways for programs to recruit and 
assist underrepresented students.
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